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Human-centered computing in health information systems
Part 2: EvaluationThis is the second part of two special issues on hu-
man-centered computing in health information systems
(see [1] for Part 1 Editorial). Human-centered computing
is based on four types of analyses for users, functions,
representations, and tasks [1,2]. It is also a process that
includes work domain analysis, design, and evaluation
as three major steps. Part 1 of the special issue focused
on the domain analysis and design components of
human-centered computing in health information
systems. Part 2 focuses on the evaluation component.
Evaluation is always an important process for the de-
sign and implementation of any health information sys-
tem [3]. Part 2 of the special issue brings together
original research and methodology papers that are con-
cerned primarily with how eﬀective and eﬃcient a sys-
tem is, along user characteristics, such as ease of use,
ease of learning, reduction of medical error, and user
satisfaction.
The ﬁrst paper by Pizziferri et al. [4] examines
whether an electronic health record (EHR) system de-
creases or increases physician times on clinical tasks.
Time is one of the critical factors that often dictate the
success or failure of an EHR system. The authors used
a time–motion study method to collect the times pri-
mary care physicians spent on clinic tasks before and
after the implementation of an EHR system. They also
conducted a survey to assess physicians perceptions
regarding the EHR. The results show that there is no
signiﬁcant diﬀerence in times spent on clinic tasks before
and after implementation. However, only about a third
of the survey respondents reported that the EHR took
the same amount or less time than paper records,
although the majority of them believed that the EHR re-
sulted in better care quality. Time–motion studies such
as the current one are valuable for the assessment of
the eﬃciency and eﬀectiveness of health information sys-
tems. With more detailed observations that include
times on nonclinical as well as clinical tasks, times on
diﬀerent types of tasks, task steps, and errors, we can
gain more insight into human-centered characteristics
of EHR systems.1532-0464/$ - see front matter  2005 Elsevier Inc. All rights reserved.
doi:10.1016/j.jbi.2004.12.005The second paper by Patterson et al. [5] is a study of
the barriers to the eﬀective use of clinical reminders. Ad-
vances in health information systems have made possi-
ble many decision support systems such as clinical
reminders for recommended actions due for a patient
and clinical warnings that immediate actions should be
taken to avoid harm to patients. Despite evidence that
clinical reminder systems improve adherence to guide-
lines, there are some challenges in having providers con-
sistently use clinical reminders as intended. This paper
describes a study using multiple methods, including eth-
nographic observations and surveys, to triangulate an
understanding of barriers to the eﬀective use of clinical
reminders in the Veterans Health Administration
(VHA). Six barriers were identiﬁed from the ﬁrst study
and four more identiﬁed from the second study. It is
important to note that nearly all of these barriers are
caused by user, social, organizational, educational, and
other nontechnology factors.
The third and fourth papers focus on patient safety
considerations in the medical device purchasing process.
The paper by Laxmisan and colleagues [6] is the sister pa-
per toMalhotra et al. [7] published in Part 1 of the special
issue that focused on analysis and design. Laxmisan et al.
used three medical device error cases to create three sce-
narios for the study of how people with diﬀerent types of
expertise evaluate patient safety and device-related med-
ical errors in the decision process of medical device pur-
chasing. They found that clinicians (nurses and doctors)
focused on clinical and human aspects of errors, biomed-
ical engineers focused on device-related errors, and
administrators focused on documentation and training.
This study raises the question of whether the diﬀerences
caused by various types of expertise may reﬂect the
broader issues in institutional decision making such as
interventions of medical errors, medical device purchas-
ing, and deployment of information technology. The
paper by Ginsburg [8] is a clear demonstration of how
a human factors evaluation could aﬀect the decision
making in hospital procurement processes. In this study
three infusion pumps were evaluated for their usability
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evaluation and user testing. The results were consistent
and clearly favored one of the three infusion pumps.
Due to the success of this study, the author recom-
mended that a human factors evaluation should be per-
formed to inﬂuence all hospital procurement decisions
about medical devices to enhance patient safety.
The next two papers are concerned with the use of tele-
health systems and wireless communication devices. The
paper by Farzanfar et al. [9] describes a user evaluation
study of an automated telephone-based system for health
promotion and behavior interventions. It is generally as-
sumed that adherence to the recommended schedule is re-
lated to the impact of the system on users. However, it is
not clear what factors inﬂuence users decisions on using
or not using the system. The results of this study show
that both user and system factors were responsible for
the underutilization or nonuse of the system. Studies such
as the current one have great potential for the identiﬁca-
tion of barriers to the use of and the improvement of
usability in telehealth systems, which have been growing
in number, usage, and popularity. The paper by Reddy et
al. [10] evaluates the impact of the introduction of a wire-
less alert pager system on collaborative work practices
and information ﬂows in a surgical intensive care unit.
New technologies are often introduced with good inten-
tions and with optimistic expectations. They can in many
ways improve clinical work ﬂows. However, new technol-
ogies can also have negative, often unexpected, conse-
quences on information ﬂows. This is the dilemma
illustrated by the results of this study, which show that
the paging system provided new routes of information
to clinical staﬀ but in doing so also disrupted existing
work practices and information ﬂows. This study once
again shows that implementing a health information sys-
tem is not a straight information technology project: it in-
volves many nontechnology factors that often determine
the success or failure of the system.
The next paper by Wachter et al. [11] describes a user
evaluation study of a pulmonary graphic display that
depicts pulmonary physiological variables for intubated,
mechanically ventilated patients in a graphical format.
Traditional ICU medical monitors provide discrete data
and discrete alarms that alert clinicians to parameters
outside a set range, but they do not provide a compre-
hensive representation of patient physiology by integrat-
ing multiple data points. The authors developed an
integrated display that was designed to match users
mental models, increase situation awareness, and help
users in assimilating information more rapidly and facil-
itating eﬃcient and timely medical interventions. This
study evaluated how this new technology was integrated
and accepted by users. The results, though preliminary,
show that the system was monitored, used, and well per-
ceived, and that the integrated display was considered as
an accurate representation of respiratory variables.The ﬁnal paper by Despont-Gros et al. [12] is the
methodology review paper for this special issue. The
authors reviewed articles that are studies of user evalu-
ation of clinical information systems. From this com-
prehensive review they identiﬁed eight dimensions
used in the evaluations, which were then integrated
with the dimensions already identiﬁed in the human–
computer interaction literature. From these integrated
dimensions the authors developed an model for evalu-
ation of clinical information systems. This model is a
nice bridge that connects the traditional methods used
in clinical information system evaluations and the hu-
man–computer interaction methods that focus on hu-
man dimensions.
The current Part 2 of the special issue on evaluation
and the earlier Part 1 on analysis and design are two col-
lections of original research and method papers on hu-
man-centered computing in health information
systems. We hope they will promote and advance hu-
man-centered design in health information systems for
improving health care quality, increasing patient safety,
and reducing health care costs.Acknowledgments
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